ANDA 74-889

Apothecon, Inc.

Attention: Walter G. Jump, Pharm.D.
P.O. Box 4500

Princeton, NJ 08543-4500

Dear Dr. Jump:

This is in reference to your abbreviated new drug application
dated April 18, 1996, and found acceptable for filing on May 31,
1996, submitted pursuant to Section 505(j) of the Federal Food,
Drug, and Cosmetic- Act for Acyclovir capsules, 200 ng.

Reference is also made to your amendments dated November 6, 1996,
February 4, June s, September 9 and September 12, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Acyclovir Capsules 200 mg to be bioequivalent and
therefore, therapeutically equivalent to those of the listed drug
(Zovirax® Capsules 200 mg of Glaxo Wellcome Inc.). Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are -set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

193997

Douglas L. Sern

Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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Bxp. Date
Control No.

#
100 capsules NDC 59772-4168-1
(10 blisterpacks of 10 capsules each)

UNIT DOSE PACK

This unit dose packaging 1s
intended for institutional inpatient
use. !f dispensed for outpatient
use, an appropriate safety closure

:hould pedprovithd. dosage
cations, .
ACYCLOV'R CAPSULES p%cami;ns. etc., see

I

accompanying package insert.
ontains
Eacn capsule ¢ Manufactured by
200 m Siegfried Pharma AG/LTD,
g Zofingen, Switzerland,
CH-4800 for

i i A Bristol-Myers Squibb Company
and protect from light and moAlsture. i N 08540 USA
Dispense in a tight, light-resistant ]

container.

416810-01

CAUTION: Federal law prohibits
dispensing without prescription.
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{Acyclovir Acyciowr Acyclowr Acycionr Acyclovir

Capsule Capsule |Capsule Capsule Capsule

200 mg 200 mg 200 mg 200 mg 200 mg

Loy Lot Lot ot \;_Iun _
134 P exp 13 .

[
h A nrthacs ® Annth .

p p poth ”-"«%) | Apothecon®
Panceton, NJOBS40 | Panceton M 08540 |Princaton, NS 08540 | Prneaion; Ny sasuy <R Princeion, N 085V
USA usa UsA UsA. . . - USA

NDC SST72-4168-1 | NDC 5977241681 |NDC 53772-4168-1 | NOC 58772-4168-1.9 NDC §9772-4168-1
Arvolov: Arvelov Arvedvi

Y Y Y Acyclovir - *
Capsule Capsule Capsule “-RCapsule
200 mg 200 mg 200 mg 200 mg
Lot LOT Lot Lot
EXP EXP .4 2 A (.4
Manufactured by Manufactured by Manutac tured by Manutcwsad G Y Manutectured by

mlvm'r'rgl for ino’l'lanllml for i-gw-u Pt-ga for E Pharma lor gt ied Pmrrgn for
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ACYCLOVIR CAPSULES :;le
DESCAIPTION

Acyciow? 15 an antiviral drug. The chemical name of acyciowr is z-mvm-LMhyom-s-I(ZMmty-nmmmwp-
8H-punn-6-one; 1t has the fotiowng Stnctursl lormuta:

/ﬁI" OCT 31 feg;
L I o
X \>_ H

N

CeHiNsOy

ACYCiowir 15 3 white 1o Off-wivt Crystalne powder with 2 mokecular waght of 225.21 and 3 muumum soiubsity M
wilter of 2.5 mg/mL at 37°C. The pKa's of acycioww ars 2.27 and 9.25.

Each capsuie for 0ral admonestraon contans 200 mg ot acyciovir. lnmmon.umcansuhmmmmmo-
nacuve swane. Y ™ caiiuioss. powdons, pregelabmized starch, and sodsm
Starch giycolats. The capsuie shel consists of gakabn. FDAC Blus No. 2 and titamum dioxkle and 15 prnted with won
oxide black ink.

Each tabiet for ol admmnsstranon contans 400 mg or 800 mg of acyciovir. In aoarmon, each tablets contang e
followang inactive sman. caliulose, povidone. silicon dicxde anhydrous.
and sodium Starch glycolate. .

VIROLOGY

Mechaniam of Astivirs! Actien

ACYCIowt 1S 3 SyntheDc punne nUCieoside 2nIOgue With 21 vitrp and in vivo Inhibitory activity agamst herpes simplex
types T (HSV-1) and 2 (HSV-2) and vanceka-zoster wrus {VZV). In cell culture, acyciowr's mghest antvral acnty
3gainst HSV-1. folowed in decrsasing order of PONCY aganst HSV-2, and V2V,

TMnmhmwmmmll:mmmDmmmtybrmunmummmsﬂﬂ)m
by HSV and VZV. This nmmmmmvmomwﬁrmﬂoﬂmmm.amﬁmm‘ e

is further o by caliular kinase and 1nto tnphosphats by 2 number
of catiular anzymes. /n wrp, acycionr tnonosphate $tops replication of herpes virat DNA. Thes 1S 3CCOMPiShed
three ways: 1) of wial DNA . 2] nto and of the growng
viral DNA chain, and 3) mactvanon of the wral DNA polymefass. The greater antivirat actvty of acyciovr agamnst
HSV compared t0 VZV 15 0us 10 its mors sfhicient phosphorylation by wiral TK.
Antiviral Activities
The quantitative relabonsiep between the in viro suscapability of herpes viruses to antivirais and the chnical fesponse
10 erapy has not been estadkshed in humans, and wrus sensrtity lsting has not been Standardized. Sensitrvrty
1e50ng results, axpressed as the concentranon of drug required to inhibit by 50% the growth of virus in cel cuiture
(iCs0). vary greatly depending upon a number of factors. Using plaque-reduction assays. the iCsy against hemes
simpiex virus 1solates ranges from 0.02 to 13.5 meg/mL. for HSV-1 and from 0.01 10 9.9 meg/mL for HSV-2. The 1Csy
for acyclovir against most laboratory strains ang cimcal rsolates of VZV ranges trom 0.12 to 10.8 moy/mi Acycioar
di50 demonstrates activity against 5w Oka vacone stras of VZV with 2 maan iCey of 1.35 meg/mL.

Orug Resistancs
nmmmvzvmmmmmuwmmmmumlmnorquanmnnmnmmmwﬂ
or DNA potymerase. Chnical isolates of VIV with sduced susceptibility t0 acyciovir have besn recoversd ftrom
patents with AIDS. In these cases. TK-deficient mutams of VZV have been recovered.

Resistance of MSV tn antée| nuciaosuse TROGUS OCTUTS by the Same Mechanism as ressianca to VZV. Winike
most ot the acyciovir-resistant mutants isolated Tws far from IMmunocompromised patients have been found o be
TK-deficient mutants, other mutants wvoiving the viral TK gens (TK partial ang TK altered) and ONA polymerase have
aiso been 1solated. TK-negative muwnts may causs severs disease in ised patiems. The
otvu:lmmmm%vmummmmmmmmumwmmmmm
CLINICAL PHARMACOLOGY
Pharmacokinetics
The pharmacoluneucs of acyciowr after oral have been in heaithy and in immuno-
COmpromised patients with herpes SWMpiex of vancelta-ZSIer VIS infaction. Acytiovt pharmacokinetc parameters
are summanzed in Tabie 1

Tobie 1: [ C (Range)
»m“_i_L
Plagma Prowin bingeng ; P to 3%
Plasma shmnavon raff-ute 25131 ™
Aversge oral Dicawtabety i 10% 1 00% "
"B with ng dose.

Inmmdnﬂﬂm,cmsthMﬂqM(mﬂ).nmmmmnmm
mmnﬁonsmnhssmnmomomtmmmamhmz. The decreass in dxosvas-
amnmsahncﬁwmmdosnmmmmm.

muzmommmmmumuu

Paameter | 208 e )
Cha 08ImeymL_ | 121 mepmL | 1.61 megamL

[
C rveen 0.45 meg/mi, 083 mcpmi | Q.83 mcpmL

Tmnmsnoa"molmmmmumlmstm‘mmwuu-
administared with or wathout fgod.

The only known unnary s 9 iyt joncarng.

Speciat Popuintiens

Adufts with impairsd Renal Funceon

The hait-lits and wtal body of acyclowr ars ON FEnal ANCRON. A GOKION AOMSINGN & racom-
mnmmruummmwmtmmu_nm,

Pediatnes

In general. the pharmacokinebcs of SCYCIoW In PESRING SIVNLS 1 Simear 10 1at of adults. Magn hat-its aher oral
oonsotaoomwnﬂwwmnw-vmma.s7mn7m-‘2.smuml”nz.u
hours).

Orug intaractions

C of with CYCIONr K2 DESN Shown 10 MCreRse acyCiows hat-ie and
Systamic exposurs. Unrary excrsbon and renal claarance wers comsponngly recuced.

Clinicai Triais

Inital Genital Herpes
Double-blind, placebo-

Studies ave Nt orally AyTiow reduced

the duration of acute ifection ang durabon of kesion Rsakng. The durseon of pan and new ies2on tormason was
dscreased in somse patient Qroups.

Recurrent Genitat Nerpes

Oouble-biind, piacebo-controled stucees DaDeNnts with fraquent racurrences (6 or mors epesoces per yearingve

mmmmmmnwb’cmmommwmwmw
NG/Or Severty of recurTences wn greater than 95% of pavents.
m:mumwmmm@mummm:m 45%. S2%. and 63% of pavents
TeMaNed free Of MECITENCES ¥ e WSL S4COND, NG NG YEars. rYspectively Sena anatyses of the 3-month recur-
FOTICO FIMS KOF e BIBONS SNOWSA Wt 71% [0 B7% were rCummence-iree n 63ch quartar
Herpes Zoswr whectons
in 3 couble-dang. STy Of MMMUNOCOMOSINE PIRINES WAt IOCAZSA CLLANGGUS TOSIRF ITRCDHON.
m’musmmvwmlwnmnmm.mmwumnm
dm.mmnmu-mmmnmammww
man&wmm.mcwmsuuamulammmmu
nmwm.m&uwmdw.mumdmmmm.w
re0uCsd he of locakzed of hyperes-
nesa).
lm--uuoun-munIZMsmmmnmmmmnmrwmnwum
Mmrm”mummmmm

Oncasnpar

Ymmmmumummmmmummmmmmmngmzmuayws
WA CIuCKenpox. Al p2DeNtS were traated within 24 hours aRer the onset of rash 1n Two 1315, aCYCIONT was 20men-
S1red a1 20 MO/ four tumes daily (up 10 3.200 M per day) for 5 days. 10 the turd tr. ooses of 10, 15, o 20
mwnmmnmm:m:uwmsn?m. Treatment weth acyciovir shortened the dme t 50%
mmummmw:um.mnmw:um.mnm

m-munmwuwmnm).
Wumvnmdmmmnmummmumnms.
Chichenpez

m-m-nwmumum<m!,

CONTRANINCATIONS
m:mmmammmmmmvummmm
COMPONSNE of e lorMuanons .

WARENSS

ACYCiowr Captules and iers &y swended Kr oral mgATEON Oy

PRECAUTIONS

Dosage L] when Ag 3CYCIOWY 10 PALENTS with rend) HMpaTMant (ses DOSAGE

Intormaties ior Pationts
Mnmmmmmmlmnwmamnmmﬁw
mmwmmmmm—unmmmmmmm
Of thay have any other quespons.

Horpes Zoswe

Mmmmnmmmmnmwmunmrm. Pabents shouid be aowised
10 IS LrMIment 25 300N 25 POSIING 11 2 SIAQAETS Of NOrDes TOSM!.

Gennyl Herpes intecaons

mnmummmsmamuwm. Thers ars no data evaiuating whethar
AYCIovVr wil HrevEnt FINEMESION Of INIBCTION 10 Othery. Because genital nerpes is 3 seually transmitted disease,
mmnmwmmummmm’mlmamsmannmuo'--o-a

WMMWMHMlﬂhmmumwmmm,
Adolescents and adukts tend 1D have more severs Oiseass. TWMWM'MZ‘MUNW
mmanmm,mm-m‘ J g tha effects of begun wr
" e (RS25E COUMSS.

Ory intoraciions
See CLINICAL PHARMACOLOGY: Prarmacokiastics.

Corex Mutagenesis, of Fertiiity

The tata below mciude 10 pedk staady-state plasma acyClowr CONCENIFaBONS cbsarved in
mwtmnmmwomnwmm'yenmudly(dummmmmman-usmr)ovm
mgwnnon»ylﬁmuuy(mmewumﬂﬂmmmdmhllvn). Plasma drug concentrasons n
mmnuupmumuﬁpmmmmmnmunmummm
(500 ).
Aqumwuminmnmommmmwmnmmmamntsommm
by gavage. Tﬂmmmm:ﬁwrymmma"mmmnmdmmmmmm
mu.mmwmr:m"mlqumou. Mmmmmmmanomnrmmn
mnmmmmuymlmhmstmMmmmm.

Amwvmhminlswnﬁcmnymm. mmummmmmnmmml
assays. Acyciowr E533yS (One Mouss lymphoma cell lins
and human ). No vty was W 2 WD Cytogenanic assays (thrse Chinese
namroarycdlﬁvmmdlwmmﬂymphannalm).

A ponltive result was demonstrated in one of two 1 witro cel assays, and y trans-
formed calts obtaned in this assay formed tumors when i o weaning
mxs. No xtinty was mlm“mmmwm.mmwllnmmmuuy.

Acycionr was clastogenic in Chiness hamsters at 380 to 760 bmes human ipvels. In s, acyciowr produced 3

increass in 0amage at 62 to 125 times human levels. NO actwty was observed n a
Gomean lathal Study m mice at 36 to 73 times human levels.

ACyCiows &id not impair fertility or reproduction in mice (450 mgAg/day. p.o.) or m rats (25 mYXg/AAY. S.C). In
nmnm.nsmmmswnm:wws.mnmmmmmuuomsmmm
m.ummtmmmy.u)mmnummommxozzwummmww,mm~
mamm,wmmrm‘mumw. mmmwwmuumnsoms.c..
Mmammmmmmommwmmndwmwmm,w
ve folumes. )

wmmmmuanwnwmwm.Lv.MHmm(?‘noﬂnuwbnsl
unwwummmrwmnmﬂmmnmm. Testcuiar atrophy ang aspermato-
00NS13 wers 00sa/ved 1 fats and OGS 3t igher doss levels.

Progasscy: Rerategosic Eects: Pragnancy Catsgory 8

ACYCIonr was not tarstogenic in the mouss (450 m/g/day. p.0.). rabbit ( 50 mo/kg/day. 5.c. and 1.v). or rat (50
mo/kg/iday. 8.c.). Ynmupaumvmmmmmnssww.ls-moamnmuum ,
human ievels. mummmnnnsnnmas.c.muvoommmnmmmm
fesuRIg in plasma leveis 63 and 125 times human leveis. In s WSL. Brery were Nt ADNOTAIDES. Such 35 head
mumw.mmmmaummy.




Thers are nC acequate N well-CONLTONS SLXMES N PrEGRANT WOMBN, A DroSDICOVE epemIOiOC RISty of Wt ShOWN 10 DO PUSEMNINN 1 4 2cyTIoVIr 200 MY CapsUles (Am24).

acyclowr use GunNg PraGrANCy has been oNOONG SINCe 1984. AS of June 1996, Outcomes of ve Dirths have been NOW SUPPLEED

mmluwmnmmvwnmmﬁmmnmdw. The occurence Acycoovr Tabets #ng n s

rate of buth dsfects approsamams Bt lound i The general populabion. Howsver. e small sue of the registry s "

msmmwmm-nmummancuwnumunmummnmmnm ACycion Tailers

the safety of acyciowr n pregnant women and thes Osveioping fetuses. Acyciowr shouid be used dunng pragnancy 40 mg  unw Doss Packs of 100 NODC 59772-4165-1 €20 12 mem. round. beveled-edge.

oniy if the potential benshit gastrhes The PO NSk 10 the etus. bormes of 100 NDC 59772-4165-2 umu::‘:::mmm

Nursing Meters :

Acycio breast P fokowsng ST Wemg Ut Dose Pacis of 100 NDC 59772-4166-1 £ach 21 5 mm 1 9.5 mm capsuie-shaped,
' iyl M, . e mm‘»:; o .mm i borses of 100 NOC 59772-4166-2 Orveied-e00¢ UNSCOred Qibiet 15 whike,

acyclowir and ranged from 0.6 10 4.1 WS CONTESDANGING Plasm levals. 2 concentranons Domnmaly o 500 NOC 5977241669 b ot AP $188

expose the nUSiNg Nt 10 3 A0S of ACYCIOWW uP 10 0.3 MO/AY/GAY. ACYCiowr Should Be GmensIred 10 3 boties -whas os00s3e0 -

nUTENG MOTher with CaUdON ang only when X i A Acysonr Capsues

Gertatric Uss M0mg Ut Dose Packs of 100 NOC 59772-4168-1 Each size 1 capsuie wth bhue cap ang

Clinical Stugus of acyciovir il Nt NCAON SN AUMBATS of Hatients aged 65 and Over to oK whether ”"‘:;g :gg::gz’::::j w:::""'"""‘m"""

they respond defterantly than younger pasents. Omher reported cinical expenence has not denthied drfierances n

TESPONSAEs Detwasn 810ary and yOUNger Dabents. in genaral, dose selection for an siderty pabent shouid be erage

Cautious, usually starting at the low end of the dosng range. rafiectng the greater of rnal Swore 3t 15° 10 25°C ($9° 1© 77°F) and protact from HGNt and Mot

function, and of concomtant thssase or other drug therapy. -

Pediatric Uss

Salsty and effectiventss i pedatric Savents less Than 2 years of aga Nave Nt basn adequately Studied.

ADVERSE REACTIONS MamAachured by Segined Prarma AGALTD. Zohngen, Switzenand CH-4800 for
Horges Simpiex Apothecon®

Short-Term Aomunistraon A Brsmi-Mdyers Squdt Company

The most frequent advarse events reporsd dunng circal trals of treatment of Qenital herpes with acycioww 200 mg Prnceton. N 08540 USA

administered oralty 5 bmes dady every 4 hours for 10 days were naussa an/or vomitng in 8 of 299 padent traat- Acy74891. ssuea Seotember 1997
ments (2.7%). Nausea and/or vamiting occurmed in 2 of 287 (0.7%) patisnts who received placedo.

Long-Term Administradon

The most trequent adverse events reporied in a ckecal trial for the ot i wmn-

15tration of 400 mg (two 200 mg capsules) 2 tmes daily for 1 year in S86 pahents treated with AYCIoW ware:

Naused (4.8%) and crarrhea (2.4%). The 589 control patents raceiving of wth

acyclovir for 1 year reported diarThea (2.7%). nausea (2.4%). and heacache (2.2%).

Herpes 2oxter

The most frequant advarse event repored dunng thres chimcal trials of traatment of herpes zoster (srngies) wih
800 mg of oral acyciowr 5 rnes daily for 7 to 10 days in 323 pavents was malase (11.5%). The 323 placedo recp-
ients reported matarse (11.1%).
Chickenpox

The mast frequent adverse event repormd dunng thres clinical trials of traatment of chickenpox with orat acyciowr
at doses of 10 to 20 mo/kg four bmes dady 10 5 to 7 days or 800 mg four bmes Galy for 5 days in 495 padents was
diarmea (3.2%]. The 458 pavents recerwng piacedo repored diarrhea 2.2%).

Observed During Clinicat Praciics
Bauaondumalnmwnummmmomaqﬂwrunmu.summ«mm
a0verse events ar uncammon. 03T are msufficent 10 SUDPOM an estimate of their incigence or 10 estabhsh
causation. Tmmmwmmaunamwrmwdma process. Voluntary reports of adverse
events which nave Desn rECeVed SINCS Market INrOBUCHON NChude:

Gansras: fever. headache. pan, penoherai edema, ang rarsly, anaphylaxis

Nervoss: dizzness, soure, (Thess may be

-

marksd, particularly in older adults.)

Digestive: diarrhea. sievated liver funcbon tests, gastomtestinal distress, nausea

Homic snd y

Muscaiogkeletsl: myalgia

Siiie: aiopsca. prumtus. rash. urncany

Special Ssuger: vsual sbnormakides

Uropenital; sievated creatinine
OVERDOSAGE
PanenlsnmMmmmdwm!waﬂoa)muymrmmmm
oflects. Pmmmumvmwmmmvmmmm(z.smunmhm
intratubutar fiud. tnmmammﬂmmm.mumxmwhmmmmmmmw
function is restored (see DOSAGE AND ADMNESTRATION).

DOSAGE AND ADMARSTRATION
Acute Trestment of Herpes Zoster
aoomqmvydnwlsmw.snmumm7m10m.
Genital Hprpes )
Treatment of initiai Genital Herpes: 200 mg every 4 hours. § times daly for 10 days.
Chronic Supprassive Therapy for Recurrent Diseass: 400 Mg 2 ames dady for up 10 12 months, foliowed by ry-
evaluation. mmmmmmmmmmmammmzoomﬂmm.
mmwmwmmmmmmmmmmmrm Aftar 1 year of theragy.
mmmwwmmnmwxmmwmmmummmnmm
continuation of therapy with acyciowr,
Imsrmittent Therapy: 200 mQ every 4 hours, S Smes daily for S days. Therapy should be inibated at the sarkest
$1g1 of Symptom (prodroms) of recurmence.

Trestment of Chickenpox .
Cm'ldrlnﬂylmnlmmimrlwamﬁma“m(wwm)msm. Children
over 40 k0 should recerve the adult doss for chachenpox.
Adults and children over 40 kg 800 mg 4 times daily for 5 days.
wmmnwsmm.nnMmegummwmum4 Thers 1 no intor-
Mation about the fficacy of therapy initiated Mory than 24 howrs afer onsst of ENS or sympwmS.
lmmlmrbimmmmummrmnmm.

nmmmm«nmmwmn
mmmwmmmmmummwmmnwnmnml

Tobie 3: Desage Meditication lor Reasi Mngairment
Nermal Dosage Repimen | Crastiniss Clearaece | ——Adiusind Desaee Nesimee
— : — Doos(mg) _Ovelng twiorvei
200 mp svery 4 hours >10 M 200 overy 4 hours. 5x daly
210 | 12
400 mg svary 12 hours >10 | 400 overy 12 hours
010 ‘ overy 12 hours
800 mg every 4 howrs >25 800 avery 4 hours, 5x daily
10-25 800 ovary 8 hours
o010 800 overy 12 hours
Hemediatysis

For patients who require hemodialys:s. nmmm&ummr-mmmmuppmmm
§ hours. Tmsmsnammnm:mmmammmwm, Therstors,
the patent's dosing scheduie Shuic be ORISIG 50 Tt 3N akibonal 0084 15 20Ministared ater each dialysis.
Pertionesl Dislysis

No supplemental 5084 300ears to be necessary after adustment of the dosing intarval,

Sicequivaience of Desage Ferms

ACYCIont SUSDENSION was Shown 1o bs Dioequrvalent to acvclowr capsules (n=20) and one acyclovir 800 mg Gbiet




CHEMISTRY REVIEW NO. 3

ANDA 74-889

NAME AND ADDRESS OF APPLICANT

Apothecon, Inc.

A Bristol-Myers Squibb Co.
P.O. Box 4500

Princeton, NJ 08543-4500

LEGAL BASTIS FOR SUBMISSION

The applicant certifies , that to the best of its knowledge,
U.S. Patent No. 4,199,574 expired on April 22, 1997, a New
Chemical Entity exclusivity period expired on March 29,
1992, an indication of acute treatment of varicella zoster
virus expired on April 26, 1993 and the indication of
varicella infections (chickenpox) expired on February 26,
1995. The applicant will not claim an indication of
varicella infections (chickenpox) until the expiration of
this exclusivity period (February 26, 1995). Furthermore,
the product will not be made available for sale until the
expiration of U.S. Patent No. 4,199,574 on April 22, 1997.

Innovator: Burroughs Wellcome - Zovirax®

SUPPLEMENT (s) 6. PROPRIETARY NAME
N/a N/Aa

NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE(s) FOR:
Acyclovir N/A

AMENDMENTS AND OTHER DATES:

Firm:

4-18-96: Original
5-30-96: Amendment for receipt of acceptable for filing
2~4-97: Amendment
9-9-97: Amendment

FDA:

5-15-96: refuse to file
6-13-96: Acknowledgement
1-14-97: 1st NA letter
8-29-97: 2nd NA letter




10. PHARMACOLOGICAL CATEGORY 11. Rx _or OTC

Antiviral R

12. RELATED IND/NDA/DMF(s)

13. DOSAGE FORM ’ 14. POTENCY
Capsule 200 mg

15. CHEMICAL NAME AND STRUCTURE

Acyclovir USP
CgH,N;O5; M.W. = 225.21
CAS "[59277-89-3]

. H\\N T N
Iy
H,N N \\\~

o

OH




16.

17.

3
1. 9-{ (2-Hydroxyethoxy)methyl Jguanine.
2. 6H-Purin-6-one, 2-amino-1,9-dihydro-9-[(2-

hydroxyethoxy) -methyl]-

USP: White to off-white crystalline powder. Melts at
temperatures higher than 250°, with decomposition.
Soluble in 0.1 N hydrochloric acid; sparingly soluble
in water; insoluble in alcohol.

Merck: Crystals from methanol, mp 256.5° - 257°. LDy, in
mice (mg/kg): > 10,000 orally; 1000 i.p.

RECORDS AND REPORTS
N/A

COMMENTS

OK (see response item 1 and Appendix 1 of the 9-9-97
amendment) .

2.

OK (see response item 2 of the 9-9-97 amendment) .

3.

OK (see response item 3 and Appendix 2 of the 9-9-97
amendment) .

4.




OK (see response item 2 and Appendix 3 of the 9-9-97
amendment) .

5. Your finished product release/stability specifications
should be revised to incorporate the FDA recommended
dissolution method and specification:

Not less than Q) of the labeled amount of
acyclovir in the dosage form is dissolved in 30
minutes.

OK (see response items 4 and Appendix 2 & 4 of the 9-9-97
amendment) .

6. Formulation (complete composition of the drug product)
has historically been requested to be included on
stability reports. oOther information such as
description of the capsule and color of the imprinting
ink should also be included.

OK (see response items 6 of the 9-9-97 amendment) .

7.

OK (see response items 7 and Appendix 3 of the 9-9-97
amendment) .

8. We note that moisture test was listed in the stability
protocol on page 45c of the February 4, 1997 amendment.
Please provide limits.

OK (see response items 8 and Appendix 2 & 4 of the 9-9-97
amendment) .




18.

19.

5
9. Submit the updated release specifications of the
finished product, stability protocol and stability data
to incorporate the above comments.

OK (see response items 9 and Appendix 2 & 4 of the 9-9-97
amendment) .

Status:

a. EER: Satisfactory

b. MV (method validation): Pending
Drug dosage form is not compendial. Method validation
for the finished product was sent to Philadelphia
District Laboratory on June 24, 1997 and found
acceptable on 10-17-97.

c. Bio-Review: Satisfactory
Satisfactory per H. Nguyen reviewed on 10/2/97.

4a. Labeling review: Satisfactory

per A. Vezza reviewed on 9-29-97.

e. DMFs: Satisfactory

CONCLUSIONS AND RECOMMENDATIONS

Approval
REVIEWER: DATE COMPLETED:

Lucia C. Tang 10-3-97




ANDA 74-889
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Apothecon, Inc.

A Bristol-Myers Squibb Co.
Attention: Walter G. Jump, Pharm.D.
P.O. Box 4500

Princeton, NJ 08543-4500
l"llllllllllllllllllll"l”llll

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Acyclovir Capsuies, 200 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The following dissolution testing will need to be incorporated into your stability and quality

control programs. The dissolution testing should be conducted in 900 mL of water at 37°C
using USP XXIII apparatus I(basket) at 100 rpm. The test product should meet the following
specifications:

Not less than of the labeled amount of the drug in the dosage form is dissolved in 30
minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemustry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,
)
v /

Rabindra N. Patnaik, Ph.D.

Acting Director,

Dtvision of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research

~
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oCT - 2 jg97
Acyelovir Capsules Apothecon
AADA #74-889: 200 mg Princeton, NJ
Reviewer: Hoainhon Nguyen Submission Date:
WP #74889d.697 June 6, 1997

Review oE Disgglu’tiog Data

The firm has submitted the current amendment in response to the Division of
Bioequivalence's deficiency comments in the letter issued April 30, 1997. The
division recommended the current FDA interim dissolution procedure and

- . . = - . 1
spec1£1ca’clons be used for the test procluct until USP dissolution procedure and
specifications become official. Since the firm had cornducted the dissolution testing
on the test procluct using the interim method on only 6 units instead of 12, the

data were consi&ere& insuﬂicient ancl a&&itional testing was requestecl.

In this a.menc].ment, the requestecl additional data were provi&ec].. Since the data for
the test pro&uct bio lot did not meet the USP Acceptance Critera - S, Stage, the
firm also included data of additional testing of 18 units for the same lot. The first
12 additional capsules comphecl with USP S; Stage. The dissolution results
are in the review attachment.

Comment and Recomm endation:

1. The in-vitro dissolution testing conducted 1'Jy Apothecon on its Acyclovir

Capsules, Us P_,» 200 mg, has been found acceptable.

The dissolution testing should be incorporated by the firm into its manufacturing
controls and stalaility program. The dissolution testing should be conducted in 900
ml of water at 37°C using USP XXIII apparatus I(basket) at 100 rpm. The test
Product should meet the £ouowing speciﬂcations:

Not less than of the labeled amount of the clrug in the dosage form is
dissolved in 30 minutes. '




2. As recommended in the previous review of the submission dated April 18, 1996,
the si.ngle-dose, ﬁs’cing and non-fasti.ng bioequivalence studies conducted }Jy
Apo’checon on the test product, Acyclovir Capsules, 200 mg, lot # 9509B004,
comparing it with the reference product, Zovirax® Capsules, 200 mg, lot #
5M1295, have been found acceptable by the Division of Bioequivalence. The
studies demonstrate that the test pro&uct is ]:ioequivalen’c to the reference pro&uct
under fasting and non-fasting conditions.

The firm should be informe& of the Recommendation.

2 .
» Hoi‘x/nhon Nguyen
Division of Bioequivalence

Review Brancl:l I

RD INITIALED YHUANG | ar
FT INITIALED YHUANG /e /77

Concur: __ - Date: |9 ,/ 1/ q%
Rabindra Patnaile, Ph.D. I

Acting Director, Division of Biocquivalcncc

cc: AADA #74-889(original, duplicate), HFD-652(Huang, Nguyen), Drug File,
Division File

Hnguyen/09-09-97/WP#74889d.697
A’c’tac}a.ment: 2 pages

(]




Test Samples

Zovirax® Capsules 200 mg, Lot 4X1885 (Expiration Date 10/97)
Distributor: Burroughs Wellcome Co.

Package: Plastic Bottle, White (100 units)

Apothecon Acyclovir Capsules 200 mg, Batch 95098004

Dissolution Data

Conditions: USP 23 Apparatus | (basket), 100 RPM, 900 mb deaerated water

ZOVIRAX® CAPSULES 200 MG, LOT 4X1885

[ Capsule No. | 0 Minutes | 5 Minutes | 10 Minutes 20 Minutes | 30 Minutes | 45 Minutes | 80 Minutes
7] %
8] !
3 A
10
1 3
124 l
| | | @ | |
Mean | L 290%) 63.3%| 80.1% 38.4% 971%,  98.8%)
Sio) | -] 10.8%) 19.9%] 10.9% 7.0% 1.6%| 1.7%

Apothecon ACYCLOVIR CAPSULES 200 MG, BATCH 95098004

M
Capsule No. loMinutes \ 5 Minutes \ 10 Minutes | 20 Minutes | 30 Minutes \ 45 Minutes \ 60 Minutes
7|
8 |
9 |
——_1_6—\ -
11 | :
12| i’
! | :
Mean Lo 28.1% 65.5% 89.5%" 93.0%. ¢5.5% 96.8%
SO | - 5.3% 18.3%] 15.9% | 12.7%; 8.3%] 6.8%




WIE Soeodtlide ot
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Test Samples

Apothecon Acyclovir Capsules 200 mg, Batch 85098004

Dissolution Data

Conditions: USP 23 Apparatus | (basket), 100 RPM, 900 mL deaerated water

Apothecon ACYCLOVIR CAPSULES 200 MG, BATCH 95098004

Capsuls No. 30 Minutes

—
w0

25 |

25 |
27 i
28

30 |




ANDA 74-889

Apothecon, Inc.

APR 30 1997

A Bristol-Myers Squibb Co.
Attention: Walter G. Jump, Pharm.D.
P.0. Box 4500

Princeton, NJ 08543-4500

Dear Sir:

Reference 1is made to the Abbreviated New Drug Application
amendment submitted on November 6, 1996, for Acyclovir Capsules
200 mg. -

The Office of Generic Drugs (OGD) has reviewed the bioequivalence
data submitted and the following comments are provided for your
consideration:

1.

OGD acknowledges that the reference product does not meet the
specification of "NLT dissolved in 30 minutes", as shown
in the above amendment.

The FDA recommended interim dissolution requirements should be
conducted using the following dissolution methodology and
specifications:

Apparatus: USP 23 Apparatus I (basket)
Speed: 100 rpm

Medium: Deaerated water

Volume: 900 mL

Specifications: "Q": NLT in 30 minutes.

The dissolution data as submitted in this amendment follow the
correct procedure. However, only 6 units were used instead of
12 units as required by the Agency. Therefore, the data is
insufficient and additional testing of the same lots for 6
more units is required. .




As described under 21 CFR 314.96 an action which will amend this
application is required. The amendment will be required to
address all of the comments presented in this letter. Should you
have any questions, please call Lizzie Sanchez, Pharm.D., Project
Manager, at (301) 827-5847. In future correspondence regarding
this issue, please include a copy of this letter.

Sincerely yours,
la)

Nicholas Fleischer, Ph.D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research




APR 2 > log7
Acyclovir Capsules Apothecon
AADA #74-889: 200 mg Princeton, NJ
Reviewer: Hoainhon N guyen Submission Date:
WP #74889a.n196 November 6, 1996

The firm has submitted the current amendment in response to the Division of
Bioequivalence’s following deficiency comment included in the letter issued October

15, 1996:

“The dissolution testing for the test and reference products is not acceptable. The
dissolution medium should be water instead o][ O.1IN H Cl, and the basket speed’ should
be 100 rpm instead of 50 rpm. The current FDA-recommended dissolution
speci](ication is NLT o][ LC dissolved in 30 minutes.”

The firm questioned the above FDA-recommended dissolution proce&ure and

speci.fications because:
(i) The reference product fails to meet the specifications.

(ii) The FDA proposed specifications differ significantly from the proposed USP
method of (Q) in 45 minutes (Pharmacopeia Forum 22, No. 4, p. 2487).

(iti) The 0.1 N HCl as dissolution medium simulates better the stomach

environment than water.
1. The Division of Bioequivalence acknowleclges that the reference pro&uct does

not meet the specification of “NLT dissolved in 30 minutes”, as Apothecon’s
data showed in this amendment.




2. The FDA-recommended dissolution proceclure and specification are ]::eing used
as the interim requirements until official USP dissolution procedure and
specification for the clrug product are pu.blishecl. The USP dissolution requirements
then will be considered the final regulatory speciﬁcation. The firm thererore should
be advised to follow the FDA-recommended method and speciﬁcations for the

interim perio&.

3. The dissolution data as submitted in this amendment follow the correct

proce(lure. However, the firm only used 6 units instead of 12 units as required by
the agency. The data are,therefore, insufficient and additional testing of the

same lots for 6 more units is required.

The firm should be info;med of the division comments and recommendations.

Hoainhon N guyen

Division of Bioequivalence

Review Brancll I

RD INITIALED YHUANG ' A

FT INITIALED YHUANG R AA Ny,
A A 7N T

Concur: - , Date: “/22_ / 92—

fo-f Nicholas Fleischer, Ph.D. b

Director, Division of Bioequivalence

cc: AADA #74- 889(ongmal duplicate), HFD-652(Huang, Nguyen), Drug File,
Division File -

Hnguyen/03-20-97/WP#74889a.n96/Revised 04-21-97
Attachment: 1 page

1J
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Dissoiution data:

0 5 1 10 | 20 | 30 , a5 | 60
capsue 1 0.
capsule 2 Q
capsule 3 o
capsule: 4 o
capsuie 5 (0]
capsule 6 Q-

mesn -0 | 13w| 3asx| 781%| sa3wu| s2s5%| o72xn

SO o 10.7%| 89%| 106%| &67%| 28%| 1.0%

ACYCLOVIR CAPSUIES 200 MG, BATCH 95098004
ome 1N MInutes -

Q. S | W0 | 20 | 30 | 46 | 60
capsule 1 0. —
capsule .2 )
capsuls 3 - Q
capeula 4 o]
capsule § O
capsule: 6 Q

maan’ 0 24.1% | 692% | 93.5% | ‘954% | 96.7%| o7.0%
SD ) Ba%| s4%| 31%{ 25%| 285%( 23%
Dhsm

~Companson of Dissaiution ofﬁ:yci‘ovur Capsuies 200 mg
Basket / 100 rpm/ 900 mi water

[>Zovwax 4X1885 = SGD S5088004 |




ANDA 74-889

Apothecon, Inc.

A Bristol-Myers Squibb Co., 0CT | 5 icos
Attention: Walter G. Jump, Pharm.D. o
P.0O. BOX 4500

Princeton NJ 08543-4500

Dear Sir:

Reference is made to the Abbreviated New Drug Application submitted
on April 18, 1996, and was acceptable for filing on May 31, 1996,
for Acyclovir Capsules, 200 mg.

The Office of Generic Drugs has reviewed the bicequivalence data
submitted and the following comments are provided for your
consideration:

The dissolution testing for the test and reference products is
not acceptable. The dissolution medium should be water
instead of 0.1N HCl, and the basket speed should be 100 rpm
instead of 50 rpm. . The current FDA-recommended dissolution
specification is NLT of label claim dissolved in 30
minutes.

As described under 21 CFR 314.96 an action which will amend this
application is required. The amendment will be required to
address all of the comments presented in this letter. Should you
have any questions, please call Mark Anderson, Project Manager, at
(301) 594-0315. In future correspondence regarding this issue,
please include a copy of this letter.

Sincerely yours,

(~Keith K. Chan.,_Ph.D.
Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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Acyclovir Capsules, 200 mg Apothecon Inc.
ANDA # 74-889 Princeton, NJ
Reviewer: Hoainhon N guyen Submission Date:
WP # 74889s.496 April 18, 1996

Review of Bioeguivalence Stuclies agd Dissgl]m'gn Data

I. Ba ound:

Acyclovir is a synthetic purine nucleoside analog derived from guanine, used in the
treatment of initial episodes, the management of recurrent episodes of genital herpes
in certain patients and the acute treatment of herpes zoster (sl:ingles) and Chiclzenpox
(varicella). The inhibitory activity of acyclovir for herpes simplex types 1(HSV-1) and
2(HSV-2), varicella-zoster virus(VZV) and Epstein-Barr virus(EBV) is highly
selective. The enzyme tliy:mdm lzina.se(TK) of normal uninfected cells does not
egecﬁvely use acyclovir as a substrate. However, TK encoded Ly HSV, VZV and EBV
converts acyclovir into acyclovir ’monophosPI:ate which is further converted into
cliphosphate and tn'phospl:ate Ly a number of cellular enzymes. Acyclovn- tn'pliospliate
interferes with herpes simplex virus DNA polymerase and inhibits viral DNA
replication. A maximum solubility of acyclovir in water is 2.5 mg/ml at 37°C. Dosage
regimen for treatment of initial genital herpes is 200 mg every 4 hours.

Acyclovir oral absorpﬁon is slow, variable, and incomplete, with absolute ]Jioavaila]:;ility
estimated 15-30%. Reported values for CMAX and TMAX in healthy subjects after
a 200 mg capsule were 0.3+0.1 mg/l and 1.5-2.5 hours, respectively. It was
demonstrated that acyclovir is not dose proportional over the dosing range 200 mg to
800 mgina study with steaciy-state pea.k and trough concentrations of acyclovir ]:)eing
0.83 and 0.46 mcg/ml, 1.21 and 0.63 mcg/ml, and 1.61 and 0.83 mcg/ml for the
200, 400, and 800 mg closage regimens, tespectively.

Fouowing oral administration, the mean half-life of acyclovir in volunteers and
patients with normal renal function ranged from 2.5 to 3.3 hous. Acyclovu- is
predominantly eliminated Ly glomeru.lar filtration and tubular secretion, with

1




approximately 45-79% of a dose recovered unchanged in the urine and about 15% as
an inactive metabolite, 9-carboxymethoxymethyl-guanine. Acyclovir may decrease the
renal clearance of other clrugs, such as methotrexate, that are eliminated Ly active
tubular secretion.

The influence of food on the al:sorption of acyclovir was not apparent.

Adverse effects associated with acyclovir include nausea and/or vomiting, cliatrhea,
dizziness, anorexia, fa.tigue, eclema, skin rash, and headache.

Acyclovir is available commercially as Zovirax® 200 mg capsules, 800 and 400 mg
talalets, and oral suspension 200 mg/5 ml, manufactured Ly Burroughs—WeHcome.

The firm has submitted one fasti.ng and one non-fasting, single-close bioequivalence
study comparing its Acyclovir Capsules, 200 mg, with Burroughs-Wellcome's Zovirax®
capsules, 200 mg. Comparative dissolution data for the test and reference products
were also submitted.

II. Bioeggglegce Stuclies:
A. Fasting Study: Study No. 9517202B

Studg O]:)jective:

The purpose of this stucly is to evaluate the laioequivalency of Apothecon's acyclovir
capsules, 200 mg, and Burroughs-We].lcome's Zovirax® capsules, 200 mg, in a fasting
si.ngle close, two-treatment, two-pen'ocl crossover stucly design.

Stucly Ig,vestigator_s agd Fac;l;' ities:

The study was conducted at between December 2, 1995
and December 10, 1995. The pn'ncipal investigator was

Plasma samples were assaved bv under
the supervision of setween December 18, 1995 and January 12,
1996.




Demogravhics:

T]airty—eight normal, healthy, male volunteers between 19-45 years of age, and within
10% of their ideal weight according to the Metropolitan Life Insurance Company
Bulletin, 1983, participated in a two treatment, two period, randomized crossover
study. The sul:jects were selected on the basis of their accepta]ale medical history,
physical examination and clinical laboratory tests. The subjects' weight and height
ranged 133-194 |bs and 67-75 in., respectively. There were 21 caucasians, 16 blacks
and 1 hispanic.

Igclusion criteria:

Su.]ajects especiauy did not have any ]:l.istory of: chronic infectious Jisease, heart
Jisease, pulmonary oBstructive disease, hepatic or renal clisease, bronchial asthma, or
hypertension, gastrointestinal disease or ma]absorption within the last year, psychiatric
clisordezs, aﬂergy and/or sensitivity to acyclovir, use of pharmacologic agents known to
significantly induce or inhibit clmg-metal:olizi.ng enzymes within 30 days prior to
initial stucly dosing , or clrug or alcohol addiction.

trictio

They were free of all prescription medications at least 14 days and any over-the-
counter 7 days prior to each study periocl and allowed no concomitant medications
cluring the study sessions. No alcohol and no xant]:ine-containing proclucts were
allowed for 48 hours prior to initial study dosing until their release from confinement
in each periocl. The sul)jects fasted for approximately 10 hours prior to and 4 hours
after each c].rug administration. The washout duration between the two phases was one

week. Duration of confinement was approximately 12 hours pre-dose to 24 hours
post-close.

T;gatg,ents and Sagpl;g’ g:

The two treatments consisted of a single 400 mg dose (2x200 mg capsules) of either
the test product or reference ptoduct taken orauy with 240 ml of water.




Test Product: Apothecon's Acyclovir Capsules, 200 mg, lot # 9509B004 (Batch
size of , units, potency of 100.5%).

Reference product: Burroughs-Wellcome's Zovirax® Capsules, 200 mg, lot #
SM1295 (Potency of 97.0%).

Blood sampl&s were collected preclose, 0.25,05,1,1.5,2,2.5,3, 4,5,6, 8, 10, 12,
15, 19 and 24 hours following drug administration. Blood samples were heparinized
centrifuged and the plasma was separated and immediately stored at -20°C unil
sl:ipping to the analyﬁcal lalaoratory.

&gag Methgdologg:




Phg@acgbg’ etic Regultg:

AUC(O-T) was calculated using the trapezoidal method. AUC(O-Infinity) was
calculated by : AUC(0-Infinity) = AUC(0-T) + [last measured concentration/ KEL].
CMAX and TMAX were observed values of the pea}z plasma concentration and time

to peak pla.sma concentration, respectively. KEL and T1/2 were calculated from the

terminal portion of the log concentration versus time curve.
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Statistical Agal;@es :

Analysis of variance and F-test were used to determine statistica.uy sigm'ficant (p less
than 0.05) differences between treatments, sequences of treatment, subjects within
sequence, and &ays of administration for the above pharmacolzinetic parameters as well
as for the plasma concentrations at each sa.mp].ing time. The 90% confidence intervals
for AUCS, CMAX, InAUC's and InCMAX were calculatecl, based on least squares

means, using the two, one-sided t-test.

Results:

Tl:l.i.rty-seven of thirby—eight enrolled volunteers completed the clinical portion of the
study. Subject # 28 was withdrawn from the study because of positive clmg screen.
The statistical analysis was performed using 37 data sets.

There was no significant difference (alpha=0.05) between treatments for AUC (0-7),
AUC (0-Infinity), CMAX, [nAUC(0-T) and InCMAX. There was a significant
difference between treatments for lnAUC(O-Inﬁm'.ty)(p=0.0270). The results are
summarized in the tables below: -




Table I

Agclou'; Comgarative Pha;gacolz;g’ etic Parageteg
Dose = 400 mg; n = 37

Parameters Apothecon's Zovirax® 0% Ratio
Mean (CV) Mean (CV) C.L I/R

AUC (0-T) 2.759° 2.529* [0.98;1.22] 1.09

mog.hr/ml

AUC (0-Inf) 3.114° 2.754" [1.03;1.24] 1.13

meg.hr/ml

CMAX(mcg/ml) 0.6168* 0.5738° [0.94;1.22] 1.08

TMAX (hrs) 1.77(39)  1.59(42)
KEL (1/hrs) 0.209(27) 0.202(26)
T1/2 (hrs) 3.74(48) 3.67(27)

*Geometric .S Means




Table IT

Comparative Mean Plasmg Levels of Agzclgg’_:;

Dose = 400 mg; n = 37
Hour Apgthecgg'g Zmli
0 0
0.25 0.006(348) 0.002(608)
0.5 0.142(67) 0.181(76)
1.0 0.498(41) 0.476(50)
1.50 0.604(46) 0.511(44)
2.0 0.586(44) 0.520(46)
2.5 0.554(45) 0.489(45)
3.0 0.510(46) 0.431(47)
4.0 0.371(49) 0.353(56)
5.0 0.282(47) 0.261(50)
6.0 0.216(46) 0.201(46)
8.0 0.135(42) 0.124(41)
10.0 0.081(53) 0.076(54)
12.0 0.042(93) 0.040(97)
15.0 0.012(194) 0.012(194)
19.0 0 0
24.0 0 0
AUC(0-T)meg.he/ml  3.027(43) 2.761(42)
AUC(0-Inf)meg.he/ml  3.382(38) 3.096(39)
CMAX 0.672(42) 0.624.(4:2)
Mverse EEQCQ:

None of the adverse reactions teported was serious. There were five and three sul:jects
who reported adverse effects during the treatment of the test and reference products ,
respectively. The reactions judgecl probal)ly or possi]:)ly related to the treatments were
headache, tireclness, nausea and dizziness.




B. Non-Fastin g Study: Stucly No. 9517203B
Studx Olajective:

The purpose of this stucly is to evaluate the Lioequivalenc_v of Apothecon's acyclovir
capsules, 200 mg, and Burroughs-Wellcome's Zovirax® capsules, 200 mg, in a
fasting/non-fasting single dose, three-treatment, t}:u-ee-pen'ocl crossover stucly cleeign.

Studx lm_rggﬁggtgg ggd Eac;];' ities:

The stucly was conducted at between November 11.
1995 and November 26, 1995. The principal investigator was

Plasma samples were assaved by
under the supetvisio;n of , between December 7, 1995 and
December 18, 1995.

Demographics:

Twenty-four normal, healthy, male volunteers between 18-48 years of age, and within
10% of their ideal weight according to the Metropolitan Life Insurance Company
Bunetin, 1083, pa.rﬁcipated ina tl:ree-treatxnent, tl:.ree-pen'od, randomized crossover
study. The sulvjects were selected on the basis of their a.cceptal:le medical history,
physical examination and clinical lalaoratory tests. The su]ajects' weight and height

ranged 133-187 lbs and 66-73 in., respectively. There were 12 caucasians and 12
blacks.

lnglusiog criteria:

Same as in the Fa;ting Study Protocol above.

Restrictions:

They were free of all prescription medications at least 14 days and any over-the-
counter 7 days prior to each study period and allowed no concomitant medications

during the sturly sessions. No alcohol and no xanthine-containing products were
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allowed for 48 hours prior to initial stucly closing until their release from confinement
in each period. The subjects fasted for approximately 10 hours prior to and 4 hours
after each drug administration clunng the fasti.ng leg of the study. During the non-
fasting legs, they were served a standardized breakfast at 0.33 hours prior to dosing
fouowing an ovem1ght 10-hour fast. The washout duration between the phases was
one week. Duration of confinement was approximately 12 hours pre-dose to 24 hours
post-close.

a and S

The three treatments consisted of a single 400 mg dose (2x200 mg capsules) of either
the test procluct or reference procluct taken orauy with 240 ml of water.

Test Product: ApotLecon's Acyclovir Capsules, 200 mg, lot # 9509B004 (Batch
size of units, potency of 100.5%), given under fasting conditions
(Treatment A), or under non-fasting conditions (Treatment B).

Reference product: Burroughs-Wellcome's Zovirax® Capsules, 200 mg, lot #
S5M1295 (Potency of 97.0%) given under non-fasting conditions (Treatment Q).

Blood sa.mples were collected pteclose, 0.25,05,1,1.5,2,2.5,3,4,5,6, 8,10, 12,
15, 19 and 24 hours following drug administration. Blood samples were heparinized
centrifu.ge& and the pla.sma was separated and imme&iately stored at -20°C until
shipping to the ana.ly’cical la]aoratory.

Aggax Met]:\odglogx:
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Pharmacoki etic Results and Statistical alyses:

Same as in Fasting Study Protocol above. The 90% confidence intervals for AUC's ,
CMAX, [nAUC's and InCMAX were calculated, based on least squares means, using
the two, one-sided t-test; however, on.ly T/R ratios of AUCs and CMAX were
considered in determining the Lioequivalency of the test product under non-fasting
conditions.

Results:

Twent-three of tweni:y-four enrolled volunteers completerl the clinical portion of the
study. Subject # 5 withdrew voluntarily from the study after Period 1. Subject # 8
had no detectable acyclovu levels fouowing closing of the test formulation with fashng ,
and his AUC for the reference product with non-fasting was less than 12% of that of
the next lowest subject (# 6). However, the statistical analysis was performed using
both 23 and 22 (excluding # 8) data sets. The results summarized below were based
on 23 data sets.

There was no sigm'ficant difference v(alplm=0.05) between treatments for CMAX and
InCMAX. There was a significant difference between treatments for AUC (0-T)
(p=0.0016), AUC(0-Inf) (p=0.0109), ].nAUC(O-T)(p=0.0086) and lnAUC(O-
Infi.nity)(p=0.0135). The results are summarized in the tables below:
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Table III
&clovir Comgarative thgcghn’ etic Paramgteg

Dose = 400 mg; n = 23
Parameters Agothecog's Aggthecog'g Zovirax® 90% Ratio
Mean (CV) Mean (CV) Mean(CV) C.I T/R
AUC (0-T) 2.822° 4.027" 3.491* [0.96;1.38] 1.15

mcg.hr/ml

AUC (0-Infy  3.188"  4.370° 3.894"  [0.95;1.33] 1.12
meg.hr/ml

CMAX(meg/ml) O.6A035' 0.7497°  0.6768"  [0.94;1.30] 1.11
TMAX (hrs) 1.7041) 3.34(23) 2.55(31)
KEL (1/hss) 0.198(21) 0.221(23) 0.215(19)
T1/2 (hrs) 3.66(22) 3.35(31) 3.35(22)

*Geometric LS Means
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19.0
24.0

AUC(0-T)megh/ml  3.258(43)
AUC(0-Inf)meg.he/ml 3.613(39)

CMAX
Arlverse E&ects:

None of the adverse reactions reportecl was serious. [here were two su.bjects who
reportecl adverse effects dun'ng each test and reference treatments. The reactions

judged probably or possibly related to the treatments were syncope and feeling "pins and

Table [V

Cogparative Mean Plagma Levels of Aggclovir

meg/ml(CV)
Dose = 400 mg: n = 23
Apothecon's Apothecon's
0 0
0 0
0.169(58) 0
0.543(43) 0.055(114)
0.592(37) 0.224(61)
0.588(37) 0.453(49)
0.554(42) 0.611(40)
0.504(47) 0.709(31)
0.399(52) 0.685(27)
0.290(48) 0.526(23)
0.228(49) 0.411(24)
0.149(44) 0.250(21)
0.098(47) 0.153(18)
0.058(69) 0.096(19)
0.018(174) 0.039(87)
0.006(324) 0.005(324)
0.002(469) 0
4.112(20)
4.423(18)
- 0.674(36) 0.781(28)

needles" in left wrist (relatecl to blood draw).
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0
0
0.008(258)
0.199(82)
0.489(46)
0.679(32)
0.711(26)
0.677(24)
0.576(23)
0.438(21)
0.342(20)
0.212(20)
0.130(20)
0.087(18)
0.024(125)
0.005(324)
0
3.967(18)
4.34(17)
0.763(24)




1II. Dissolutio esti

Drug (Generic Name): Acyclovir Capsules
Dose Strength: 200 mg
Submission Date: Apzl 18, 1996

I. Conditio
USP XXIII Basket X_ Pa
Medium: 0.1N HC]

fr'o i esting:
e

Firm: Apothecon

ANDA # 74-889

Table - In-Vitro Dissolution Testing

Assay Methodology:

_ RPM __ No. Units Tested: 12_

Volume: 900 ml
Reference Drug: (Manuf.) Zovirax®; Burroughs-Wellcome

I1. Results of In-Vitro Dissolution Testing:

Sampling Test Product

Times Lot # 9509B004

( min) Strength (mg) 200
Mean % Range
Dissolved

S__ 3022

10 8297

15 93.69

20 9547

30 _ 98.12

45 98.64

60 __ 99.97

Reference Product

Lot # 5M1295

Strength (mg) 200
(8.D.) Mean %

Dissolved

(17.3) 29.03
(9.90) 5746
(3.30) 79.73
(4.72) 90.69
(4.09) 96.13
(2.64) 97.02
(2.44) 97.60
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(S.D)

(8.67)
(15.3)
(14.6)
(7.60)
(2.94)
(2.55)
(2.82)




V. Commentg:

1. The single-close, fasting and non-fasting Lioequiva.lence studies conducted Ly
Apothecon on the test product, Acyclovir Capsules, 200 mg, lot # 9509B004,
comparing it with the reference product, Zovirax® Capsules, 200 mg, lot # 5SM129s5,
demonstrate that the test product is equivalent to the reference product in their rate
and extent of a]:)sorption as measured by InCMAX, InAUC(0-T) and ].nAUC(O-
Infinity) under fasting and non-fasting conditions.

2. Food appeared to significantly increase AUCs (by approximately 40%), CMAX (by
approximately 24%) and TMAX (by approximately 95%). This finding differs from
that of Zovirax's manufacturer Buzrough-Weucome: "In another study in 6
volunteers, the influence of food on the absorption of acyclovir was not apparent."

V. Deﬁcigng:

The dissolution testing for the test and reference products is not acceptable. The
dissolution medium should be water instead of 0.IN H Cl, and the basket speed
should be 100 rpm instead of 50 rpm. The current FDA-recommended dissolution
specification is NLT of LC dissolved in 30 minutes.

1. The single-dose, fastl.ng and non-fasting Lioequivalence studies conducted Ly
Apothecon on the test product, Acyclovir Capsules, 200 mg, lot # 9509B004,
comparing it with the reference product, Zovirax® Capsules, 200 mg, lot # SM1295,
have been found acceptable by the Division of Bioequivalence. The studies
demonstrate that the test product is Lioequivalent to the reference procluct under
fasting and non-fa‘sting conditions.

2. The in-vitro c]is;olution testing conducted by Apothecon on its Acyclovir Capsules,
200 mg, has been found unacceptable due to the reasons cited in the Deficiency
above.

) 1-/2 -9
Hoainhon Nguyen
Division of Bioequivalence

Review Branch I
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Vil. Components and Composition Statements

Composition

The composition information presented in this section accurately refiect the composition
manufactured for bicequivalence and stability studies. Qur proposed commercial batch
size is capsules. A blank batch record for this batch size is included in
Section “X1.A.5.".

The composition of the Acyclovir Capsules 200 mg formuiation, the subject of this
filing, is as follows:

Acyctiovir Capsules

Demonstration
Composi- Tablet Batch Reason for
Ingredient 200 mg tion Size* Component
Compressed Capsule (mg/cap) % I
Acyciovir (Dry wt) 200.00 69.31 Active
Ingredient

Sodium Starch Glycolate, NF

Microcrystalline Cellulose,
INF

Povidone, USP

+4—

Pregelatinized Starch, NF

Magnesium Stearate, NF

Capsulett
Water Purified. USPt

| l
| 100.00 !

288.55

Totaltt

The demonstration batch size theoretically produces -apsuies of the 200
mg strength

003201




